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Air quality

Monitoring, Forecasting, and Management

Augustin Colette
INERIS: Experts in Environmental and Industrial Risks
Chronic Risks Division / GIS and Air Quality Modelling Unit
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INERIS

= National |Institute for Industrial
Environment and Risks

= Assessment and prevention of
technological and environmental risks

= Created in 1990, 600 people, 70M€

= “Public institute of an industrial and
commercial character”: not subsided, gglﬁ’g;”to
under the supervision of the French Makerse2y

Ministry of the environment

Research 20%

Consulting 13%

Regulatory5 %

INE-RIS

llllllllllllll




Risk Assessment

Accidents
Risk = hazard x probability x impacts

Health and Environment
Risk = toxicity x exposure x impacts
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Air Pollution : Impacts on Health

Loss in life expectancy attributable to exposure to fine
particulate matter - 2000
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Air Quality

Forecasting

Emergency response
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Regional Chemistry Transport Modelling

Global Atmospheric
Circulation Model

Regional Meteorology

Transport
Advection

Turbulent mixing

Chemistry
Photochemistry

Aerosol formation

A
dvect/ve oy,

Entrainment
Wind pollutants aloft
direction

% ot NOx Ozone
COV Particules
,—"'(’é'ource NH3
emissions T
Ozone

Particulate Matter

Anthropogenic Emissions of
Reactive species

Biogenic Emissions of
Reactive species

INERIS

maitriser le risque |
pour un développement durable




vf"

¥ f—
PREYV -AI 4

. . Y )
Operational forecastin RN oo s
© Avril 2003 Prévision du 07/07/2010 pour le surlendemain
69"
.
= WWW.prevair.org
L] L
63"
60° 360
300
57° 240
220
. . 200
[argetted species: "
. 170
51° 160
150
. 140
= Ozone )
H120
45° 110
100
. 0zone, pic en pg/m3 42 gg
u a I Cu a e a e r 5o+ GAviil 2003 Prévision du 07/07/2010 pour le surlendemain - 70
’ P \ 3 60
) S ) 40
51 36 : 20
3 — S T S - . — 0
50" -15'-12° 9" 6" 3" 0" 3 6 9 12 15 18 21° 24" 27° 30" 33"
Ozone peak in j1g/m3 > Swtgaons
49" Forecast issued on 07/07/2010 for two days after > Seuil dinformation
(Information threshold)
360
48 300
240
" 220
L 200
180
. 170
e 160
150
45 140
130
120
44 H110
100
o % Ozone forecast
80 .
70
" ™ Friday 9th July
40
20
4 0
54 2 40 12 8 45 6 7T 8 9 10
0Ozone peak in ug/m3 Thsim tethors)
Forecast issued on 07/07/2010 for two days after Trtomaton weshor)
maitriser le risque |
pour un développement durable




Emergency Response
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Composite of Aqua/MODIS visible image and Calipso, April 17
OMI SO2 data. April 15 IN E'RIS
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Up to 30% of total observed PM10

Ash plume monitoring & modelling (reaching 650g/m3) is attibured

to the volcanic plume
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AQ Management
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Scenarios

traffic

Support to policy makers in the design of air
quality management strategies

= PM10 reduction (%) compared to a
reference simulation, winter 2009

= Assessment of traffic restrictions with
emissions for only half of normal traffic

= Assessment of the impact of the
removal of the residential wood

combustion

wood burning
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Future projections

Comparison 1985-1990 vs 2075-2080
= Climate change:

 Temperature, cloudiness,
precipitation

= AQ impact
* Photochemistry
* Deposition, Erosion, Mixing
 Availability of precursors

= Anthropogenic emission
scenarios

* In progress
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EU regulation

Regulation and consequences on life expectancy loss

2020
Current legislation

[IASA

2020
Max. feas. reductions
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